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Let PFRD be the given circle whose center C is the origin of rectangular coor- 
dinates. Then, without loss of generality, the parabola may be assumed to have 
its axis on the axis of abscissas AD. 

Let EAO be the required parabola. Then, if r is the radius of the circle, we 
have x 2 + y 2 = r 2 for the circle, and y 2 = 2p(x + k) for the parabola, where p 
is the distance from the focus to the directrix and k is the distance AC. 

Since P is the point of tangency, solving these two simultaneous equations 
subject to the condition of tangency, we have r 2 — 2kp + V 2 = 0. 




Hence, k = p/2 + r 2 /2p. 
Then 



P 



AD = AC+CD = % + ~+r = 



(r + p) 2 



and 



2 ' 2p ' 2p 

ED = ^2p(AD) = (r + p). 



Area of EAO = a = \AD • EG = |'(r + p) 2 \2p • (r + p) = |(r + p) 3 /^. 
Equating to zero the derivative of a with respect p, we have 



whence 



da_z 3p(r + p) 2 — (r + p) s _ 
dp 3 ' p 2 U; 



(p + r) 2 = and 2p - r = 0. 



Hence, p = — r or p = |r. The value p = — r gives neither a maximum nor 
a minimum. The value p = \r gives a minimum, and the equation of the 
corresponding parabola is y 2 = r(x + 5r)/4. 

A similar solution was received from the Proposes. 

359. Proposed by W. D. CAIRNS, Oberlin College. 

Examine for maxima and minima 

f(x) = e-" x {l + cos x) (c > 0) 
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Solution by A. M. Harding, University of Arkansas. 

f'(x) = — e~° x (c + c cos x + sin x). 

f'{x) = e~° x {<? + c 2 cos x + 2c sin x — cos x). 
Now fix) = only when c-\- c cos x + sin a; = 0, 
that is, when 

c(l + cos x) + sin x = 0, 
or 

2c cos 2 5 + 2 sin „ cos ^ = 0. 
cos 5 = 0, and x = tt, Ztr, btr, ••• (2n — l)x, • • • 

X X 

c cosx+ sin -z = 0, and x = 2 arctan (— c). 

When x = t, 3x, 5x, • • •, (2n — 1)t, • • -,f'{x) = — c(2n— l)ir, which is always 
positive. 

Hence, the minimum value of f(x) is obtained by giving x any of these values. 
When x = 2 arctan (— c), that is, c cos x/2 + sin x/2 = 0, 

/"(a;) = 6~* x [{c 2 (l + cos a;) + c sin a;} + c sin x — cos a;] 



Hence, 



or 



[ x ( x i • * \ , . . x x 1 

2c cos K I c cos n+ sin 2 I + 2c sin „ cos ^— cos x 

= e~ cx 2c sinxcos, — cos a; = e~ cx 2 sinx ( — sinx ) — cos x 

= — e~ cx 2 sin 2 ^ + cos x \= — e -CT [l — cos x + cos x] = — e~ cx . 

Now — e~ cx is negative for the above value of a;. Hence the maximum value 
oif(x) is obtained by giving x the value 2 arctan (— c). 

Also solved by W. C. Eells, Patjl Capeon, H. C. Feemster, G. W. Habtwell and the 
Proposer. 

MECHANICS. 

286. Proposed by C. N. SCHMALL, New York City. 

A slightly elastic string is just long enough to reach between two hooks on the same hori- 
zontal line. A rin g of w eight w is placed at its middle point. Show that the ring will sink through 
a distance h = a V3e«/2, where e is the elasticity of the string and 2a the distance between the 
two hooks. 

Solution by B. F. Finkel, Drury College. 

Since w is at the middle point of the string, the tension T in the two halves of 
the string is the same when the string is in equilibrium. Let be the angle 
which the string makes with the horizontal line. 



